Aims. We focus here on one particular and poorly studied object, IRAS 11472−0800. It is a highly evolved post-Asymptotic Giant Branch (post-AGB) star of spectral type F, with a large infrared excess produced by thermal emission of circumstellar dust. Methods. We deploy a multi-wavelength study which includes the analyses of optical and IR spectra as well as a variability study based on photometric and spectroscopic time-series. Results. The spectral energy distribution (SED) properties as well as the highly processed silicate N-band emission show that the dust in IRAS 11472−0800 is likely trapped in a stable disc. The energetics of the SED and the colour variability show that our viewing angle is close to edge-on and that the optical flux is dominated by scattered light. With photospheric abundances of [Fe/H] = −2.7 and [Sc/H]=−4.2, we discovered that IRAS 11472−0800 is one of the most chemically-depleted objects known to date. Moreover, IRAS 11472−0800 is a pulsating star with a period of 31.16 days and a peak-to-peak amplitude of 0.6 mag in V. The radial velocity variability is strongly influenced by the pulsations, but the significant cycle-to-cycle variability is systematic on a longer time scale, which we interpret as evidence for binary motion. Conclusions. We conclude that IRAS 11472−0800 is pulsating binary star surrounded by a circumbinary disc. The line-of-sight towards the object lies close the the orbital plane making that the optical light is dominated by scattered light. IRAS 11472−0800 is one of the most chemically-depleted objects known so far and links the dusty RV Tauri stars to the non-pulsating class of strongly depleted objects.
Introduction
Some stars display a peculiar chemical anomaly in their photospheres: the abundances are depleted and reflect the gasphase abundance of the interstellar medium (ISM): chemical species with a low dust condensation temperature (like Zn and S), are more abundant relative to elements with a high dust condensation temperature (like Fe, Ca or the s-process elements). Among evolved stars, this anomaly was first recognized in extreme cases like in BD+39 4926 (Bond & Luck 1987) , HR 4049 (Lambert et al. 1988; Waelkens et al. 1991a) and HD 52961 (Waelkens et al. 1991a; Van Winckel et al. 1992) , which are objects thought to be in a post-AGB evolutionary stage. In the latter two objects, the photospheric Fe abundance is reduced to about 1/60000 times the solar value while the S and Zn abundances are only slightly less than solar. HD 52961 has even a photosphere with more Zn than Fe! The process itself is still poorly understood but the basic ingredients involve a phase of dusty mass loss. The dust formation process induces the chemical fractionation as the refractory elements with a high dust-condensation temperature are preferentially locked up in solid state dust particles. A gas-dust separation process is followed by an accretion on the star of the circumstellar gas only, which results in a photosphere that is coated by a layer of circumstellar gas devoid of refractory elements (Mathis & Lamers 1992) . Waters et al. (1992) proposed that the most favourable circumstance for the depletion process to occur is when (part of the) circumstellar dust is trapped in a stable circumstellar disc. This allows for a stable environment in which dust-gas separation and re-accretion can occur. For post-AGB stars, a stable disc likely implies binarity of the central star, a proposal that was inspired by the finding that the four extreme cases known at that time were indeed each part of a binary system (Van Winckel et al. 1995) In the last ∼15 years, it became clear that this chemical anomaly is very widespread indeed and not limited to extreme cases. Much milder depletion patterns are being detected now (e.g., Gonzalez et al. 1997b; Giridhar et al. 2005; Maas et al. 2005; Hrivnak et al. 2008; Sumangala Rao et al. 2011, and references therein) . The depleted objects are not limited to Galactic objects; in the Large Magellanic Cloud, depleted photospheres are now being found as well (Reyniers & Van Winckel 2007; Gielen et al. 2009 ). In almost all cases the spectral energy distri-butions (SEDs) of the depleted objects are distinct. The SED is bimodal, with peaks in the visible and mid-IR, and often includes a prominent near-IR excess which is interpreted as coming from hot dust in a stable dusty disc (e.g., Van Winckel 2003, and references therein) . This characteristic SED was used to start systematic searches for such systems (De Ruyter et al. 2006) , and in the remainder of this contribution we will call these objects disc sources.
Interferometric studies confirm the very compact nature of the circumstellar material around the disc sources (Deroo et al. 2006 (Deroo et al. , 2007 , and the infrared spectroscopic data show a very high processing of the circumstellar dust grains (Gielen et al. 2007 (Gielen et al. , 2008 (Gielen et al. , 2009 (Gielen et al. , 2011 . Our radial velocity program is still ongoing, but we indeed confirmed the suspected high binary rate: for non-pulsating (or low-amplitude pulsating) objects, a binary rate of 100% was found ). The companion stars are likely un-evolved main-sequence stars, which do not contribute significantly to the energy budget of the objects. The orbital periods range from hundred to a few thousand days. The orbits are large enough so that the actual post-AGB stars fit into their Roche Lobes, but too small to accommodate AGB stars. The global picture that emerges is therefore that a binary star evolved in a system which is too small for a full AGB evolution. During a badly understood phase of strong interaction, a circumbinary dusty disc was formed, but the binary system did not suffer dramatic spiral in. What we now observe is an F-G post-AGB supergiant in a binary system, which is surrounded by a circumbinary dusty disc (e.g. Van Winckel 2003, and references therein) . With these observed orbital characteristics, it is clear that binary interaction processes dominated their evolution and that these systems represent a late phase of binary evolution. The presence of a disc seems to be a prerequisite for the depletion process to occur, but not all disc sources are depleted.
A noticeable class of these depleted objects are dusty RV Tauri stars (Gonzalez et al. 1997a,b; Giridhar et al. 1998 Giridhar et al. , 2000 Giridhar et al. , 2005 Maas et al. 2005 Maas et al. , 2002 Van Winckel et al. 1998; Gielen et al. 2007 ), which occupy the high luminosity end of the population II Cepheid instability strip (Lloyd Evans 1999) . Their SEDs as well as their chemical abundance patterns suggested that dusty RV Tauri stars are also binaries surrounded by a dusty disc in which the visible star happens to be located in the population II Cepheid instability strip. Direct detection of binary motion in these pulsating stars is difficult, but the binary nature of well-known RV Tauri pulsators such as AC Her (Van Winckel et al. 1998) , EP Lyr (Gonzalez et al. 1997a) , RU Cen and SX Cen (Maas et al. 2002 ) is well established. It is important to realise that there are many RV Tauri pulsators without a clear dust excess nor with a chemical anomaly. There is no observational indication that also these objects are related to binarity.
In this paper, we focus on the poorly studied object IRAS 11472−0800 (Table 1) . IRAS 11472−0800 was first suspected to be a post-AGB star based on its large infrared excess as measured by the Infrared Astronomical Satellite (IRAS). A low-resolution, low signal-to-noise ratio mid-infrared spectrum was measured with IRAS and it was classified as showing silicate emission (Kwok et al. 1997) . It was unresolved in a midinfrared imaging survey at a resolution of ∼1.3 ′′ (Meixner et al. 1999) , and it was also spatially unresolved in a near-infrared (K band) imaging polarimetric survey at a resolution of 0.4 ′′ (Gledhill 2005) , although it was found to be highly polarized. This object was included in a SiO maser survey but remained undetected (Ita et al. 2001) . The spectrum of the central star is classified as a F5 Iab. The strength and shape of its IR excess, the silicate emission spectrum, as well as the high polarisation of the unresolved source led to its selection as a post-AGB disc source candidate (De Ruyter et al. 2006) . We report here on our detailed study of this particular source. After introducing the observations (Sect. 2 ) and the SED (Sect. 3), we perform a detailed pulsation analysis (Sect. 4). The abundance determination is presented in Sect. 5 and the radial velocity monitoring results are presented in Sect. 6. We end the contribution with discussing and highlighting the most important findings in Sect. 7.
Observations

Visible-band photometry
Photometric observations of IRAS 11472−0800 were carried out at the Valparaiso University Observatory (VUO) from 1995 to 2008. These were made with the 0.4-m campus telescope and CCD camera using standard V and R filters. In the first several seasons the observations were made primarily with the V filter and only occasionally with the R filter, but beginning in 2000 the R filter was used regularly. Unfortunately a problem arose with the V filter and no V data are available from 2000 to 2002. The object was not observed in 2007. The R observations are on the Cousins photometric system. Differential photometry was carried out to monitor brightness variations in IRAS 11472−0800 . The images were reduced using IRAF (Tody 1993) , with standard bias and flat field calibration. An aperture of 11 ′′ was used for the photometry. Three comparison stars were monitored, with GSC 05517-00159 used as the main comparison (C 1 ). All three stars appear to be constant in brightness, with C 1 and C 2 constant at the level of ±0.01 mag based on their differential measurements. A total of 75 differential measurements were made with the V filter (<σ>=0.012 mag), 69 with the R filter (< σ > =0.010 mag), and 44 (V − R) colour indices (<σ>=0.014 mag) were obtained. Standardized photometry of the comparison stars and IRAS 11472−0800 was carried out on two nights, 23 June 1994 at Kitt Peak National Observatory (KPNO) and 21 May 2009 at the VUO, and the standardized values are listed in Table 2 . The precision in the two sets of standard magnitudes are ±0.02 and ±0.01 mag, respectively. The R and I photometry is on the Cousins system.
One can immediately see that IRAS 11472−0800 varies in brightness from these two observations (Table 2 ). This had been recognized earlier and the object has been assigned the variable star name AF Crt. It also varies in colour, with the object appearing bluer when fainter. This unusual behaviour is confirmed and discussed below. The standardized differential magnitudes are listed in Table 3 . 
Visible spectroscopy
The visual spectroscopy includes high signal-to-noise, highresolution optical spectra obtained with UVES mounted on the 8m VLT telescope within ESO program number 65.L-0615(A). The spectra were obtained in service mode. We obtained full coverage from 380 nm up to 1000 nm in two spectrograph settings of 900 seconds each. An image slicer was used to mimic a narrow slit without compromising the throughput. We used the dedicated UVES pipeline to reduce the data in the standard steps for cross-dispersed echelle spectroscopic data. The final product of our reduction process is a normalised spectrum of the whole spectral coverage. Measured by the standard deviation of continuum windows in the spectrum, indicative numbers for the S/N are ∼180 at 550 nm, ∼100 at 410 nm and ∼160 at 660 nm. (An illustration of the quality of the spectra is given in Fig. 8 and Fig. 9 .) Spectral time-series observations of IRAS 11472−0800 were obtained with the Mercator telescope at the Roque de los Muchachos observatory. We used the HERMES spectrograph which was specifically designed for this 1.2-m telescope and which combines a very high throughput with a stable set-up in a temperature-controlled chamber (Raskin et al. 2011) . The HERMES spectrograph project developed a dedicated reduction pipeline which we used for the spectral reduction. We obtained 49 radial velocity data points over the interval of time from 15 January 2010 to 14 January 2012. The integration times vary between 1200 and 3600 seconds depending on the local sky conditions. The object is quite weak for a 1.2 m telescope equipped with an instrument yielding a spectral resolution of ∆λ/λ ∼ 85000. The S/N ratios range from 10 to 30 at 550 nm and at full spectral resolution.
Mid-infrared spectroscopy
We obtained a ground-based N-band low-resolution spectrum with the TIMMI2 instrument mounted on the 3.6-m telescope of ESO at La Silla, Chile on 10 March 2004. Data reduction was performed in a standard way for the spatially unresolved source. The chop-nodding observing mode resulted in two negative and a double positive image of the spectrum on the detector. To correct for the variable transmission of the Earth's atmosphere, we deployed the same method as described by van Boekel et al. (2005) , and we obtained a spectrum of a calibrator star immediately before or after the science target and at very similar airmass.
The result is a flux-calibrated, low-resolution, N-band spectrum, which is displayed in Fig. 1 . The spectrum shows the clear signature of a silicate emission feature. 
Spectral energy distribution
We used NASA's Astrophysics Data System to complement our own data with fluxes available in the literature. IRAS 11472−0800 was detected, obviously, by IRAS and additional mid-and far-infrared data come from AKARI (Murakami et al. 2007 ). Near-infrared data were obtained from the 2MASS (Skrutskie et al. 2006 ) and the DENIS (Epchtein et al. 1997) projects. These are listed in Table 4 .
In Fig. 2 the SED is displayed. To guide the eye we matched a Kurucz model atmosphere (Castelli & Kurucz 2004) with appropriate model parameters (T eff ,log g and metallicity) to the Kband flux point. The model parameters were determined in our spectroscopic analysis (Section 5). Assuming that the K-band flux is not affected by reddening (interstellar nor circumstellar) and coming exclusively from the photosphere, the scaled photospheric model gives us a good measure of the unattenuated photospheric energy distribution. For the V-band, this implies an attenuation of 1.6 mag. With a galactic latitude of +51.56
• the ISM extinction in the line of sight towards IRAS 11472−0800 is estimated to be A V ∼ 0.13 (Drimmel et al. 2003) . The SED is unusual as the integrated photospheric model, scaled to the K band flux points, is about a factor of 6 less luminous than the integral of the thermal dust emission component. To investigate the possibility of a strong K reddening, we estimated the total reddening by minimising the difference between the scaled photospheric model and the dereddened data. We assume that the wavelength-dependent reddening follows the ISM reddening law and we scaled the model fluxes so that the mean of all the dereddened optical fluxes matches the scaled photospheric model. A total reddening of E(B − V)=0.44 +/-0.01 is obtained. Also with this reddening, the dereddened fluxes are not high enough to provide the IR luminosity. We conclude that either the reddening law is vastly different from the ISM reddening law and includes a strong grey component or the energy budget of this system is not compatible with a geometry in which the optical attenuation is redistributed into the infrared. IRAS 11472−0800 appears to be an infrared source with an infrared luminosity which dominates the energetics of the source!
Light curves and pulsational variability
The VUO differential light and colour curves are displayed in Fig. 3 . They show variations within a season and from season If this is part of a long-term periodic variation, it must have a period longer than the 13-year observing interval. Surprisingly, the average differential (V − R) colour of the system from 2003 to 2008 (+0.07 mag) is bluer by 0.06 mag than it appeared in the few observations made during the first five years (+0.13 mag), even though the system is fainter on average by ∼0.3 mag between the earlier and later intervals of time.
Brightness variations in an individual season reach a range of up to 0.5−0.6 mag and appear to show a cyclical variation. An examination of the data from 2003 to 2008, when the overall brightness of the system is about the same, shows that it is redder when fainter in its cyclical variation, with a range in (V − R) colour of ∼0.15 mag. This is shown in Fig. 4 . Thus the temperature change is approximately in phase with the brightness, getting cooler when it is fainter and hotter when it is brighter. The V − R colour of the object from 2003 to 2008 varies within a range of 0.12 mag for most of the observations. Additional V observations are also available from the All Sky Automated Survey (ASAS; Pojmanski 2002) 1 . We used the measurements made with aperture 2, radius of two pixels (each pixel is 15 ′′ on the sky), and only the good quality data (grade of A or B). There were several sets of data for this object, but we confined ourselves to use the one large set with 420 data points. The others were small and were not included since we did not want to introduce possible offsets by combining the data. These observations were made from 2000 through 2009. A comparison was made with the VUO data on dates when the observations were made on the same nights or within one day. These show an offset, with the ASAS data consistently brighter by 0.12 mag. It is not known whether this is the result of a calibration problem or perhaps the inclusion of an additional star(s) in the larger ASAS aperture (r = 30 ′′ ) used for photometry. The closest bright star is the comparison star that we used, which is 31 ′′ away, and it is possible that some of its light might be included in the ASAS aperture. We subtracted this offset from the ASAS data to combine the two data sets. This combined V light curve is shown in Fig. 5 .
One can see more clearly in the combined light curve the overall general decrease in brightness by ∼0.6 mag in V from 1995 to 2009, with typical variations within a season of ∼0.6 mag peak-to-peak. The past seven seasons also appear to show a seasonal modulation in average system brightness on the order of 0.1 mag.
These light curves were examined for periodicity. Visual inspection of the VUO data showed variations that appeared to be consistent with a cyclical variability but were too few in any season to get a sense if it is periodic. However, with the addition The light curves were formally analyzed for periodicity using the Period04 program (Lenz & Breger 2005) and in some cases using the CLEAN program (Roberts et al. 1987) , with consistent results. We first removed the long-term trend in the light curves by normalizing each of them to their average seasonal values. Analysis of the VUO data resulted in well-determined period values of 31.16±0.01 day (V) and 32.18±0.04 day (R). Analysis of the ASAS data resulted in a very well-determined period of 31.10±0.01 day. Analyzing the entire V data set (VUO and ASAS), we find a period of 31.14±0.01 day. (This changes very slightly to 31.15±0.01 day if we assign to the VUO data three times the weight of the ASAS data based on their superior precision.)
An examination of the combined V light curve with the period of 31.14 d showed that the fit was not good for some of the years, especially the 2000-2001 season. To investigate this fur-ther, we first analyzed the data season by season for the data sets that had 30 or more points, which were the seasons 2000-2001 to 2008-2009, excluding 2001-2002 (10 points) . They showed rather similar periods but changes in the amplitudes and phases. They also revealed a second period of about half that of the first, which we interpret as an attempt to account for the nonsinusoidal shape of the pulsation curve. We then, secondly, fixed the period at the value found for the entire data set and investigated the seasonal values for amplitude and phase. We found a good fit for all of the years individually by allowing for a change in phase. For all but 2000-2001, the phase change was within a range of 0.17 P. Examining the VUO 1995-1999 data together with the same period, which we had not initially included since none of the seasons had 30 or more data points, we also find a similar phase. However, The frequency spectrum based on these data and the data phased to this period are shown in Fig. 6 . The slight spread in the light curve shows the effects of the smaller seasonal phase shifts present in the remaining light curve data. There are much weaker secondary periods of 31.55 and 15.57 days, which likely are attempts to correct for the secondary effects of the remaining phase shifts and the non-sinusoidal shape of the light curves, respectively.
A recent light curve study of IRAS 11472−0800 has been published by Kiss et al. (2007) as part of their study of pulsating post-AGB binary stars. They determined a similar period of 31.5±0.6 d based on the ASAS data from 2000 to 2004 and some unfiltered Northern Sky Variability Survey (NSVS; Woźniak et al. 2004) 2 data from the 1998-1999 and 1999-2000 seasons, and they classified the object as a Population II Cepheid. They also cited strong phase variations in the pulsation phase. We confirmed the period found by them based on the smaller data set. However, the addition of our earlier data shows more clearly the decrease in system brightness, the addition of our multicolour observations document the corresponding change in system colour, and the larger data set results in a higher precision in the determination of the period.
Following the lead of Kiss et al. (2007) , we show in Fig 
Chemical abundance study
The UVES spectrum with the wide coverage and high S/N (see examples in Fig. 8, 9 ) was used to obtain the photospheric chemical abundances. We used the same method which we have previously described in detail (e.g., Van Winckel & Reyniers 2000; Reyniers & Van Winckel 2003 , 2007 Hrivnak et al. 2008) . In 2 http://skydot.lanl.gov/nsvs/nsvs.php short, we use the measured equivalent widths of small and single atomic lines and obtained abundances for a wide range of elements by matching the theoretical equivalent widths to the observed ones. The model photospheres were obtained from the Kurucz ATLAS9 suite (Castelli & Kurucz 2004) . We used the 2009 version of MOOG (Sneden 1973) 3 to determine the abundances.
Model atmosphere parameters were determined in the usual spectroscopic way. In an iterative process, we fine-tuned the atmospheric model parameters for which the abundances are independent of excitation level, ionisation stage, and relative strength. We strictly limited the analysis to lines with equivalent widths smaller than 120 mÅ.
The low abundances of most elements and relatively high zinc abundance ([Zn/Fe]=+1.8) are illustrated in the spectra around λ4720Å and around Hβ, which are depicted in Figs. 8 and  9 , respectively. The comparison star is HR1017 which has simi- Lodders (2003) lar spectral type, but solar abundances. The final abundances of IRAS 11472−0800 are given in Table 5 . In the different columns we list the ion, the number of used lines, the mean equivalent width, the obtained abundance, and the line-to-line scatter. In the other columns the relative value with respect to the Sun is given as well as the dust condensation temperatures from Lodders (2003) . The latter are computed in equilibrium with a solar mixture and under a constant pressure of 10 −4 atm.
Radial Velocity Analysis
The radial velocities are based on the spectral time series obtained with the HERMES spectrograph (Raskin et al. 2011) . The extreme depletion means that only very few lines are strong enough to be detected in these spectra of low signal-to-noise (S/N varies between 10 and 30 at wavelength of maximal spec- tral throughput). Cross-correlating the spectrum with a spectral mask, tailored on the basis of the extensive list of weak lines present in the chemical peculiar star and measured on the UVES high S/N spectrum, failed; too few strong lines are present in the spectrum and only those lines are detectable in the low S/N spectra. We therefore based our radial velocity determination only on the strong Mg I lines (λ = 5167.32, 5167.487, 5172.684, 5169.296 and 5183.604 Å), and adopted the quality criterion so that the S/N of the spectrum, the cross-correlation width, standard deviation and depth should be within 3 standard deviations of their mean values. This resulted in 49 good radial velocity points over a total time-frame of 730 days. The individual radial velocity data points are given in Table 6 .
The object is clearly variable in radial velocity, and in Fig. 10 we show the data folded on the pulsation period of 31.16 days. The sine curve is based on the fit of a single, isolated, wellsampled cycle, the data of which are indicated with a different symbol on the plot. The signature of the pulsation is clearly visible in the radial velocity data, but the cycle-to-cycle variability is significant. This is also seen in Fig. 11 , where the same sine curve fit is compared to the radial velocity data plotted over time.
The photometric period appears to be a good fit, but some of the data in the different seasons fall systematically outside the pulsation curve model. This is seen more clearly when one removes the sine curve and examines the residuals, as shown in Fig. 12 . They suggest longer time scale systematic effects, perhaps of a cyclical nature. Although the data do not cover an entire cycle, we think that they are likely due to orbital motion, based on the similarity of this star to others that have been found to be binary.
Continuum-normalized representative profiles of Hα are show in Fig. 13 . The dotted line marks the systemic velocity. The strength of the double-peak emission correlates with the pulsation phase, but significant cycle-to-cycle variations are also observed, which may be related to the orbital motion.
The confirmation and determination of the orbital period of IRAS 11472−0800 will need a significantly longer time series with appropriate sampling. The current season has just started and we will continue to monitor this object. (Fig. 14) , IRAS 11472−0800 is one of the most depleted objects known to date! Another outstanding property of this object is the SED (Fig. 2) , showing that the thermal emission of the circumstellar dust dwarfs in luminosity the dereddened photospheric emission. The infrared excess is warm and the silicate spectrum is very similar to the strongly processed silicates analysed by Gielen et al. (2011, and references therein) . The warm excess, peaking at about ∼ 300K and coming from dust close to the star, and also the spectral properties of the grains are clear indications that the circumstellar dust is trapped in a disc. Given the energetics, our aspect angle towards the disc is likely close to edge-on and the small optical flux we detect may very well be dominated by scattered light. Evolved objects with trapped dust in a disc and similar viewing angles are the Red Rectangle (e.g. Cohen et al. 1975 Cohen et al. , 2004 (2003) (e.g. Menzies & Whitelock 1988; Kameswara Rao et al. 2002) and IRAS17233-4330 (e.g. De Ruyter et al. 2006; Gielen et al. 2008) , which are indeed all sources where the infrared luminosity dominates over the dereddened photometry. However, apart from the Red Rectangle, the other objects are much less chemically depleted if at all. It is by now well known that the stable disc environment facilitates strong dust grain processing, and IRAS 11472−0800 is no exception. We lack a wide spectral coverage of our IR spectroscopy. To model the spectrum, we employ the same technique as Gielen et al. (2008 Gielen et al. ( , 2011 , and assume that the silicate feature can be decomposed in the optically-thin regime by adding the spectral contributions of different dust species with a range of grain sizes. We limited our analysis using three grain sizes (0.1/2/4 µm). Our decomposition shows (Fig. 1) that the silicate feature is dominated by large amorphous grains with a significant contribution of crystalline forsterite, which is responsible for the clear 11.3 µm signature. The presence of these highly processed silicate grains is a mainstream characteristic of disc sources with evolved central stars (e.g., Gielen et al. 2011 , and references therein) and IRAS 11472−0800 proves not to be an exception.
Further evidence for a compact, optically-thick disc seen nearly edge-on is found in the near-infrared imaging polarimetric study by Gledhill (2005) . The object is found to be strongly polarized, with a maximum polarization of 10 % in J and 8 % in K and integrated polarization of 6 % in each; since it is out of the galactic plane (b = +51.6
• ) and stars in the same direction have little polarization, this is judged to be essentially entirely intrinsic. The source is unresolved with a polarisation pattern like that arising from a small disc and with a strong scattering component.
The system has the unusual property of being bluer in general when it is fainter, a condition not expected if the only mechanism operating is extinction by dust. However, also this can be understood if the extinction is accompanied by scattering into the line of sight which comes to dominate the colour even more when the object is globally fainter. Such a change in colour of becoming bluer when fainter is seen in some Herbig Ae stars and is suggested indeed to be due to dust scattering. Bibo & The (1990) derive a model in which extra blue light is derived from scattering by fine dust in the circumstellar envelope and the overall dimming of the light is due to orbiting opaque dust clouds. In a variation of this model, it is the orbit of the star itself that changes the overall extinction and dimming of the direct light rather than orbiting dust clouds. If the star is orbiting within a disc, then one can easily imagine a phase dependence in the brightness as light received passes though differing amounts of the dust. However, if this is a uniform disc, then one would expect to see the system return to its earlier brightness level. If the very long timescale as observed in the photometric monitoring is indeed linked to an orbital period, this period is in the order of 14 years or longer. This is significantly longer than the orbital periods found for measured post-AGB stars found binary systems, which range from 100 to 3000 days (Van Winckel 2007; Van Winckel et al. 2009 ).
The radial velocity variations are dominated by the pulsations, but we did discover a longer term trend which we interpret as due to orbital motion. The interpretation of this longer term trend is not straightforward, as the measured velocity, is not the radial compoment of the velocity of the star due to the dominant scattered light. It is therefore difficult to de-project the amplitude of the radial velicity to the putative orbital plane. We will continue to monitor this source to discover, hopefully, the long-term period as well as the orbital elements of the binary.
The pulsation period and spectral properties put IRAS 11472−0800 in the realm of the RV Tauri stars, despite the fact that we do not find evidence in the light curve for the characteristic succession of deep and shallow minima. Similar RV Tauri pulsators do exist, however, and a particular good example is MACHO14.9582.9 in the LMC (J053932.79-712154.4) with a very similar period (31.127 d.) and light curve (Alcock et al. 1998) . Also this object has a clear infrared excess but the aspect angle is different as can be seen from the SED (van Aarle et al. 2011) . The RV Tauri stars form a PL relation of their own (Alcock et al. 1998; Buchler et al. 2009 ), and when we apply the PL relation of the LMC and use MACHO14.9582.9 as a proxy of IRAS 11472−0800 , we deduce a luminosity of ∼2000 L ⊙ . Adopting the total integral of the raw SED of IRAS 11472−0800 as a good estimate of the total luminosity, we obtain a distance of about 2 kpc for this source.
We conclude that the hitherto poorly studied IRAS 11472−0800 is a strongly depleted evolved star, which is surrounded by a stable dusty disc. The object is a regular pulsator with a period of 31.16 d which is in the regime of the population II Cepheids at the lower luminosity tail of the RV Tauri stars. The light curve does not show the alternation of deep and shallow minima which is characteristic of RV Tauri objects. The energetics of the SED as well as the colour behaviour of the long-term trend in the multi-colour photometry shows that the viewing angle to the system is close to edge-on, which means that the optical flux is dominated by scattering. The pulsations are well recovered in our radial velocity time-series, and we interpret the systematic residual velocities as due to orbital motion. The orbital parameters are not yet determined. With its low luminosity and regular systematic period of 31.16d, we conclude that IRAS 11472−0800 is a low-luminosity analogue of the dusty RV Tauri stars. 
